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, ^ aenta. composition for bonding an amalgam res«.ra.ive .o a dental 

substrate, comprising'. 

at least one polymerizable material; 

at least one ph„.oinitia«>r in an amount so that a, least a portion of the 
po,mer.able matena. remains at least part* unpol^er^d wben the dental 

polymerization ofthe polymerizable material; and 

ar least one chemical initiator that causes Utrther polymer^- of the 
p<„yr„er.ablemater,a, when .he dental composit.n..con.ao.wi.h an amalgam 

restorative. 

, A dental composition as defined m Cairn 1, wherein the polymerizable 
nraterial comprises at least one polymerizable promotor. 

3 A dental composition as defined in data 2, wherein the polymerizable 
promotorcomprisesatleasto„eofan„nomer,o.igomeroro«,erpre.lymerhavinsat least 

one ethylenicallyunsaturated group and at least onecarboxylic acid group. 

, A aental composrtion as defined in ctor 2, wherein the polymer^le 
promotorcomprises,or.anoUgomerof, at least onemonomerhavingtheformula; 

R O 

C=C-C-OH 

«here.R.ahydrogenradlca..ame.bylgroup.asaturate<.aliphafic radical, an 
unsaturated aUphatic radical, a halogen radical or a CN radical. 
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3 .ae„..oo™.*n.a*ea.cU..— .e..^e...e 
|p„„„.o.co™pr.esat,eas.o„eofn.ethacr,UcacidoracrvUoao.. 

p„™.».p.e.o...o..o..o,aUea..o. — .™..e — 
c = (!:-R,-c-OH 

.1 a methyl group, a saturated aliphatic radical, an 
u p k a hvdroaen radical, a metnyi gi^up, 

. a valeacv of n-H, with nbemg an integer of at least 6. 
carbon atoms and a valency 01 n i , 

pentenoic acid. 

3 . aental composition as defied in Cm . wHerein .He polyrner^He 
. • ™«eofabout05%toabout60%byweightofthede„tal 
1 p^motorhasaconcentratronBiarangeofabout 

composition. 

, fined in claim 2, wherein the polymerizable 
q A dental composition as defined m claim , , , ^ , , 

27 1 composition. 
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J r ^ in rlaim 2 wherein the polymerizable 
10 A dental composition as defined m claim i, w 

composition. 

j.finM in claim 1, wherein the polymerizable 
11. A dental composition as defined m Claim , 

1 material comprises at least one polymerizable resin, 
hydrophobic resin. 

,3 Adenta,c»m.sit.nasdefmed.c,aimn,— thepolymeHzable.^^ 
I compr^s at least one o. hydro.*. «.te, hydro^M ^erylate, aM 
1 methacrylateoralkylacrylate. 

Adentalcon,positionasdef.ed.cla.n.whereinthepolyn,erizabler.m 
.mpr^.^toneorHe^B«M.S.cerold,methacr,.at.n.ethylacry.te,medty, 

methacrylate, or triethylene glycol dimethacrylate. 

.3 A dental composition as defined . claim M. wherein the Bis-GM. has a 
concent«tionoflessthanabout4%byweigh.ofthe dental composition. 

c„„centraUonoflessthanabout3%byweigh,ofthedenta.composition. 



o 
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n A dental co.posi.on as defined in cl.. U, wherein the B.-GMA has a 
I concentrationofless than about2o/obyweightofthe dental com^^^^^^^^^ 

1 comprises at least one of the following groups: 



Q 
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-P— OH, 
I 

OH 



L OH 



ilii 

ii i 



wherein R is an alkyl. 

„ Aae„,.co»posit.nasdef,neai„c,ain.n,whe,eta*epo.y«erizab,e..^ 
.o„pnses a. ,e.. one of bis ,yoero, n.e.bae..ate pho.bate. .s « e*y. 
:l.,.e pbospHa., pbospba. ... of p-«e„. .«.e, pbosp a. 
romyI.p™p..«o.pHospba.es.or.M.o.^ 

,0 Ade„.a.co™posi«ona.def,nedinc,.™n,wherei„*epo,yn,.izabIeresi„ 
a CO— . a of abo. O S. .o abo. .0. b, we., of tbe de^a. 
composition. 

A,e„.a.co.posMo„asdefi„edi„o.ain,U,whereta.hepo>yn,erizable,esi„ 
Has a —on .n a ^se of abou. 0.75% » abo. by weigh, of *e de„.a. 
composition. 
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22 Ade„talco,»positio„as defmed in claim H. wherein .he poiymerizable resin 
a concentration ^ a range of about .% to about 40% by weigh, of U.e denta, 

composition. 

A^^',r^^A in rlaim 1 wherein the photoinitiator 
23. A dental composition as defined in claim i, wn 

comprises at least one a-diketone. 

1 24 A de„.al composition as defmed in claim 1. wherein the pho«>mitiator 

comprises at least one of campho^cuinone. benzoin methyl ether,benzophe„oneor9,.0. 

anthraquinone. 

25 A dental composition as defined to data 1. wherein *e pho.oini.iator 
comprises at leastoneofpheny.bis(2.4,6-trime*ylbe„zoy.)phosphineoxide or 2.hydroxy. 
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2-methyl- 1 -phenyl- 1 -propanone. 

26 A dental composition as defined in claim 1. wherein the pho.oini.ia.or has a 
concentration .ess ^ an amount that is stoichiomet.cally required to cause complete 
po„merizationof*epo.ymerizablema.eria. if radiated with an excessofradiant energy. 

27 A denud composition as defined in claim 1, whereta the photoinitiator has a 
conce„.raUo„.a™,geofabout0.001./aoabou.0.5%byweightofU,e dental composition. 

28 A denta. composition as defined in claim 1 . wherein the pho.oini,ia.or has a 
CO— faarangeofabout0.005%toabou.0.2%by weight of the dentalcomposH^n. 
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I .o„cen„.;o„ . a of .0. 0.00S% .0 a.. 0.0S% «e... of den^a. 
3 I composition. 

30 A denta, composition as defined in clai™ wherein the chen,ica. initia«>r 

6 I comprises at least one peroxide. 

A fin^H in claim 30 wherein the chemical initiator 
31. A dental composition as defined in claim iu, w 

9 1 comprises benzoyl peroxide. 

^ ! 3. Adenta.c„n,po*nasdefined.data30,where.thechen,.M.itiator 

I . eon,pH.esa..ea..oneor.h_pe™xide,.a„ro.pe.^^^^ 

5 " 33 Aae.a.con^si.ionasdefinedindai™,,whereintheche™icaHnitia.orhas 

i ,conee„«.n.atan.eofa.o.0.00,%.oa.ut5%.vwe.shtor*edenta,.^^^^^^^ 

34 Aden.a.con,»sitionasdefined.c,ann,,wheteinthechen,ioa,«a«>rhas 

„ 35 Aden.a.«,n^.tionasdefined.c,..., — thechemicaUnitiatorhas 

■^S^S \ ft„„ about 01% to about 2% ofthe dental composition. 

21 a concentration ma range ftom about U.i/. to 

llii I 

^"S. 24 natural resin. 
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„ A .e„ta> co»posU,on as defned . c... 36, where. ^ natural res. 
.„pr,sesaUeas.oneofarosM-a.,sap,o..aU™,.n,.ar,.o.rea — 
':J,.e.reso..a™.«c^noro.onHe.re.o..oras..e.crep,.ca»„.^ 

I of the foregoing. 

c ^.finpd in claim 36, wherein the natural resin 
38 A dental composition as defined m ciami , 

, ..pHses ar .eas. one . C^^ -a. sa„aarae, .as.c, ponV^a., copa, ™a^^ 
^J^.e,^^e.e„io^pana.oU.anu.s.^benzoinsla™,.o.u.res.o.,ra,^ 

I oreugenol. 

A^fin^A in claim 1 further including at least one 

39. A dental composition as defined m claim i, lu 

particulate filler. 

40. A denu. conrposHion as defined in elain. 39. where. «>e particulate filler 

comprises at least one glass. 

^.finPd in claim 40, wherein the glass comprises 

41. A dental composition as defmed m claim ^u, 

I barium oxide glass. 

A fin^rl in claim 41 wherein at least a portion of the 

42. A dental composition as defmed m claim 4 1, w 

barium oxide glass has been silanated. 

^.fin^rl in claim 39 wherein the particulate filler 

43. A dental composition as defmed m ciami 3y, 

comprises at least one fluoride-releasing compound. 
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^.finpH in claim 43 wherein the fluoride-releasing 

44. A dental composition as defined in claim ^i, w 

compound comprises at least one calcium fluorosilicate. 

^»r.npH in claim 1 further including at least one 

45. A dental composition as defined m clami i, lu 



5 solvent. 
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46 Ade«aIcompositionasdeWinchta45,wherei„thesolve„.«>n.prise. 
,,eas.oneofahydrophiUchyd™c.bo„,hydrophobichydroca.bo„. or water 

at least one of ethanol or acetone. 

in claim 1 further including at least one 
48. A dental composition as defined m claim i, 

polymerization inhibitor. 

,«wee„*ea«,a.ga«restora.ivea„<.<ie«alsubs.ra.eofa..eas.abou..5MPa. 

50 Aae„talcon,^si.ionasdefi„edinc,ain.,,wherei„*ede„tal«,,nposi*„ 
..e„^».c„dan^a,.a„— e.oaden.aU— .e.dsa<^^^^^^ 
„*.a.alga™restoraUve and dental .bstrateofat leas. abou. 20 MPa. 

M Aden,a.con,po,itio„a.def»edinda,™,,wberein.hedenta,co.posi.io. 
„Henused.bondanan,a,san.res.ora.ve.oaden.a.subs«e,y.dsa«^^^ 
„thea„,a,gan,—ve and dentalsubstrateofa. .east about 25 MPa. 

, - Page 79- 



Docket No. 7678.614 



52. A dental composition as defined in claim wherein .he dental composmon 
a stable, one-part composition. 

53 A dental composition as defined in claim 1. wherein the dental composition 
Mrially comprises muhiple parts that are mixed together shortly before application to a 

i dental substrate. 

54 A dental composition as defined in claim 1. wherein the chemical initiator is 
i„i.iaUy stable when mixed with the photoinitiator and polymerizable materia, but 
decomposes when exposed to oneor more meuls contained inanamalgamrestorafve. 
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55. A dental composition for bonding an amalgam restorative to a dental 

substrate, comprising: 

at least one polymerizable material; 

at least one photoinitiator in an amount that is less than what is 
stoichiometrically required cause complete polymerization of the polymerizable 
n^terial if irradiated with an excess of radiant energy in the absence of oxygen; and 
at least one chemical initiator that is initially stable when mixed whh the 
photoinitiator and polymerizable material but that decomposes when exposed to one 
or more metals contained m an amalgam restorative in order to cause further 
polymerization of the polymerizable material when the dental composition comes 
into contact with the amalgam restorative. 

56. A dental composition as defined m claim 55, wherein the polymerizable 
material comprises at least one polymerizable promotor that comprises at least one of a 
monomer, oligomer or other prepolymer having at least one ethylenically unsaturated group 
and at least one carboxylic acid group. 

57. A dental composition as defined in claim 56. wherein the polymerizable 
promotor comprises, or is an oligomer of. at least one monomer having the formula: 

R O 
C = C-R,-C-OH 
wherein R is a hydrogen radical, a methyl group, a saturated aliphatic radical, an 
unsaturated aliphatic radicatahalogenradicaloraCN radical; and wherein R,isachemical 
bond at least one anoxygenradicatasaturated aliphatic radicaUsaturated aliphatic radical 
interrupted by at leastoneoxygenorother polar radical, an unsaturated aliphafic radical, an 
unsaturated aliphatic radical interrupted by at least one oxygen or other polar radical, a 
-Page 81- D,d«>io.»7..6» 
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homocyclic radical, a heterocydic radicaU polymerizable moiety, or an ary. r^^^^ 
four to six carton a«,ms and a valency of n+1 . with n being an integer of at least 6. 

58 A dental composition as defined in claim 56, therein the polymerizable 
prontotor comprises a. least one of methacrylic acd, acrylic acid. 4.pentenoic acid. 6- 
heptenoic acid, or 2.2-dimethyl-4-pentenoic acid. 

59 A dental composition as defined in claim 55, therein the polyraeri^ble 
„,aterial comprises a. leas, one polymerizable resin that comprises at least one of a 
hydrophilic resin having at least one hydroxy group or a hydrophobic resin. 

60 A dental composition as defined in claim 59. wherein ti,e polymerizable resin 
oomprrses at leas, one of hydroxyalkyl methacrylate, hydroxyalkyl acrylate. alkyl 
methacrylate. alkyl acrylate, HEMA. Bis-GMA glycerol dimethacrylate. methyl acrylate, 
methyl metiiacrylate, or ttietiiylene glycol dimethacrylate. 

61. A dental composition as defined in claim 60, wherein the Bis-GMA has a 
concentration of less than about 4% by weight of the dental composition. 



62. A dental composition as defined in claim 59, wherein Ute polymerizable resin 
rt^siil 21 1 comprises at least one ofthe following groups: 

" iili" I " f if II 

^iPS^ « _ll_OB.-l;-0..-0-F-<.H...- -0-F-OR. 



i 



wherein R is an alkyl. 
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63. A dental composftion for bonding an amalgam restorative to a dental 

substrate, comprising: 

a polymerizable portion that includes at least one polymerizable promotor and 

at least one polymerizable resin; 

at least one photoinitiator in an amount so that at least part of the 
polymerizable portion remains at least partially unpolymerized when the dental 
composition is exposed to a quantity of radiant energy sufficient to initiate 
polymerization of the polymerizable portion; and 

at least one chemical initiator that causes further polymerization of the 
polymerizable portion when the dental composition is in conuct with an amalgam 
restorative. 
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64. A dental composition as defined in claim 63. wherein the polymerizable 
n^terial comprises at least one polymerizable p^motorthat comprises, or is anoUgomerof, 

at least one monomer having the formula: 

R O 
C = C-R,-C-OH 
wherein R is a hydrogen radical, a methyl group, a saturated aliphatic radical, an 
ao 1 unsaturated ^hatic radical, a halogen radical or a CN radical; and wherein R. is a chemical 
„ I bon^atleastoneanoxygenradicaiasaturatedaliphaticradicaUsaturatedaliphaticradrcal 

^^ I tatemrptedbyat least one oxygenorother polar radical, an unsaturated aliphatic radtcal, an 

23 I unsaturated aliphatic radical mterrupted by at least one oxygen or oU,er polar radical, a 

„ I homocyclic radical, a heterocyclic radical, a polymerbable moiety, or an aryl radical havmg 

« I fourtosbccarbonatomsandavalencyofn^.withnbeinganintegerofatleaste. 

26 
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65 A dental composition as defined in claim 63. wherein the polymerizable 
matenal cotnprises at least one polynterizable resn, that con,prises at least one of a 
hydrophiho resin having at least one hydroxy group or a hydrophobic resin. 

66. A dental composftion as defined in claim 65, wherein the polymerizable resin 
comprises at least one of the foUowing groups; 



-rO»,-J-0..-0-P-OH...- -0-»-«, 
1 L L J>E 



wherein R is an alkyL 



i 
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67. A dental composition for bonding an amalgam restorative to a dental 

I substrate, comprising: 

at least one polymerizable material, with the proviso that the polymenzable 
^.erial optionally includes Bis-GMA in a range from about 0% to about 4% by 
weight of the dental composition; 

a, least one photoinitiator in an amount that is less than what is 
stoichiometrically required to cause complete polymerization of the polymerizable 
™aterialffirrad,a.ed with an excessofradiant energy in the absence ofoxygen; and 

a, least one chemical imtiator that is initially stable when mked w,th the 
phou,miua.or and polymerizablematerialbut that decomposes when exposed to one 
or more metals comained in an amalgam restorative ,n order to cause further 
polymerization of the pol^erizable material when the dental composition comes 
into contact with the amalgam restorative. 

68. A dental composition as defied in clarm 67, wherein the Bis-GMA has a 
1 concentra.ionofless.hanabout3%byweightoftheden.alcomposition. 



i 



69. A dental composition as defined in claim 67. wherein the B,s-GMA has a 
concentration of less than about 2% by weigh, of the dental composition. 
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